I Liquid crystal displays having multi-domain cells 



Patent Number; 

Publication date: 
Inventor(s): 
Applicant(s):: 
Requested Patent: 



_} US5309264 
1994-05-03 

JOHN RICHARD A (US); LIEN SHUI-CHIH A (US) 
IBM (US) 

□ JP6043461 
Application Number: US1 9920879256 19920430 
Priority Numbers): US 1 9920879256 1 9920430 
IPC Classification: G02F1/1343 ; G02F1/1337 
EC Classification: G02F1/1337M . G02F1/1343A4 
Equivalents: JP2565639B2 



Abstract 



A liquid display comprises a first substrate having a plurality of electrodes thereon, a second substrate 
having a common electrode, and a liquid crystal material disposed between the first substrate and the 
second substrate. The common electrode has a pattern of openings therein which causes display elements 
of the display to have more than one liquid crystal domain. The common electrode is otherwise continuous, 
except where the pattern of openings is located. The liquid crystal display is of the active matrix variety. It 
may be a multi-domain homeotropic liquid crystal display or a multi-domain twisted nematic liquid crystal 
display. It may be a crossover type of display wherein gate lines and data lines are disposed on one 
substrate and insulated from one another at crossover regions, or a non-crossover type with gate lines, pixel 
electrodes and active devices on one substrate and data lines having a pattern of openings in accordance 
with the invention on the opposite substrate. 
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■a-i*) tmzm&m 1 3 0 s^y- h • 7-f > 1 3 1 
**«bTv»*. j:ti©stRtt. -a©x-^ • 7-f> 

1 3 3&%b. *n*>\t&mmmi 3 oiOfes*«i£ 

<. -a©«ai 3 OSBS^fcffiJUKSKBSivrn 
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3. x-^ • y-t y 1 3 3 ©*«Sl4lstS«ffi 13 0©* 

il30 <D±(C*«.7 ; -^ ■ > 1 3 3 ©Xg©££ 
SB#*fchigjr>lStQa&l 34 (02©gjDJRt>886 4fc 

mm tioT. =&isas*«!«ia, 4(@©wtt&H^ 
jitn&aai^s. «wi»a*Hj*-f >-«»*S'fe*t 

H3 1 3 6 Rtf 1 3 8 TgattT^S. 
[0 0 3 5] *K9Hci4B2*i6H8CE*Sn&t* 

[0 0 3 6] 01O£U$Ct4. V;^H/-T> • y-fT, 

tjks^tic7 office 9 o Somalia o©*ai;n£ 

«TW5. -*C, IKKDSfieJUlO^lAllzaiD. 

9 2 ©S1S&SI l <n%fat&z>fig%&-rm 2 ©^rfiiic 
s«. 7tf>^ ass) »a*anfcefiiJiJWflv>sn 

fficjSFrtuc^Kvyana. cnfcBi/Ttt. #&$© 

■2Afc««ShfcH«f*flcD*H»IIFlHWB0 7/7 

7 6, 1 5 8^ (199 Iff 1 0£5BffJK) £#fl8f 

£fc©£TS. tt£tl£ltM©H 7 SARI'S &, tUffl 
fflJS:***w*/l'©*lS|4:l»0*lftie» 1 ©S«©&Ir] 
KS^tfV^f^Ctll^oT, VISITS 

•tZLtlzteZ. asfc, JtT®S«©M© t f , *»C&fil 
T5¥ffif*l©:5H^4. S*t¥ffKlE5Ui"S^ifca 
S. 

[0 0 3 7] zz-v*>m%mu> ffiffisnxn-s. -5-n 
•tstcEgans. 3*rc*n«. tt©-fe;mHit<j>ni 

o*-FT»ffi,Tt>j;i>. awiBotecnB. 

ic. -«mtB, fcun©ftSBo«*»e>3 6o«©w 
©ifnTfe<fcv^. 

[0 0 3 8] -V-iT, V • vZm&ffi&kWZJSL 
fflanTts«»tSWHtt, ZLI — 3771 RtfZ L I 
-4 7 1 8 3?©. JE©fS*S#te£ ; rra© , &©T*n 
(4<fc < , E. Merck, Darmstadt *r> S A 

[0 0 3 9] y< X h • ^f-f y ^SSfi^gfitt. 



(7) ftBB¥6~4 346 1 

14. ITO«itf»jO««0»i8»nfcflW©MH"e©«© 
inSKCWSS. -ftfc. &»©&*&£ LTI4. 

an*. 

[0 0 4 0] 01 0*»6H1 5(4. ^H^lCAS^-fX 

h • ^?t-c y#jfcfiaarfe^©aftffl&Jtfl«i*^i,T 

±®affi+©££g|5#;!i*. F^-f >©l^)©iSt*3^S 

io cn6©a*a5»c«fcoTff6na«iBW»i. hef 

n, b*»t»-tn6©»«w«. «»if^H !L *yi/T-^ji' 
h a -a- -a & s& © 7 tf > y sua ©«f a a t v ^ & R9f 
»a:*ttfctt*n«ta*. a sic, -hT©g«ffl©£ 

tfCfiBTS, ^ftl***©*^©^©^©^ 

M-f >««5Hi*efP&r5&»©ffi*©K* 
^ t*VsTB. tn6©» : f 1 ffi?iI**l*l*T*5Ct , fe, ffi 

ft f * -f >©#tft©sse^&naviHH ts^ 

[0 0 4 1] ftlcBl 0£*ffi-r«£. JS®«S14 0 

I TORI 4 2©-$#£¥fflCB*vnTH*. I 
TOaSttSfCfcttSaSStfl 4 4 aStfl 4 4 b 

is. ^n^njgfflaai 4 o©±»ftjrF*fc»r3Ttt 

S^g85)-1 4 4 at4, J£SSS14 0©* 

ss©-r<"±©^e., jsffim«i4os^««-3T+ 

30 raj££T#tm>5. $Sffl5$H4. JfcSSttl 4 0©± 
jS©±tt)l£*toT^S. S*«»14 4btt, J£ffl« 
f* 1 4 0 ©£*©jflW»S. JfiMffi 1 4 0 ©T*fc»-3 
T«PHj«*T#tfTH5. ^T. S#aS^>14 4aS 
tfl 4 4 b©lgi4, ^tt)S«±©ISl 4 5(ce-3T 

^©^^2 0©^«TE»©*[Rlt«l/iTfct), £© 

[0 0 4 2] fe@0©*5'J7-^S: ; r-r-fe;i/©5lf>^ 
47 *|t»4, TflJSfi(t^Tl4«HH4 6T*an, -t«3 
SKtrJUTB^BIl 4 7^anT^-5. ffi^Sfe© 

«^©M^R©S3aw(4. *9 1 4 8 fttf 1 4 9 -e^a 

fc, I9*tm&&®2&3?st4. 8 0 %P 6 9 0 
[0 0 4 3] ^©affi^^-^Ci-DT, ±T©8#I«J 

«*t#^n**t, 4H©H^'f>©«&tSlftD. sac 

50 n«. aawai TOM±©ssn^-x bp^, a^ 
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SB#14 4aRt/14 4b#, JgffiSffil4 0©±T© 

j£ffiSffi©«f>.&7)»s±T©BIS 
fcfcw-rfeiK SMWTftiaJi. c©!fct©£!©Sffi 

■5. 

[0 0441^11 iCitltf, JgffittS 15011, ±H 
iii5 2 I TO#H««©-*#0"F#fc 

^omossi 5 4tJ. &ffl«£i5 0© 

W0*DW1 54K±oT. H#t±££©&«ttlCftfll 

#l*ltt. T«HfitC3^Ttt$cBIl 5 5tJ:-3T. ±4B 
Sfclw^TttfcBll 5 6T?g3nTts5. SftSfi* 
-F©«£©1I}£lg©Sit«lt;t. mi 5 7»«1 5 8 

>h?Xh<!:PirlSK;5*, tfiSltoOJE-niO'bJMre* 
5. L#L£jiS6. 01 0TSE^fcJ;5(C. 
_hffifM±©/^->»4, fe&#fa©&$f&«ftftfli£ 

[0 0 4 5] mi 2Kj:n«, isfflmffii eon, ±m 
mffi 1 6 2 sjgjas-rs i To#a«ffi©-gB#©T:£{c 

&*©££&# 1 6 4*1, lSW«ffil 6 

SfcC^TttfcfS 1 6 SlCit) T, TfflSSC^T 
6 7tf«3nTV»*. Siftafi*- F©J§-&© 

axRosaiMa. 6 8»« 1 6 9t±oT*a 

[0 0 4 6] 01 2 ©SS&^frfeJMi, 2 0©««SR 

[0047] n>h7*\*R.W£mm&o£>-&&m 

«T-Sfc«)lX, 01 2©K&©%g/^->£. £28B 

#i 6 47jt£±ft*6*T«^#rrr^*^tewi-ttra 

«©«ffi/t 9 - > fc^t" Wsfc £ B*BS * -STEfi b T fe <fc 

[0 0 4 8] 010*^012©, ^5g^BiE*3gr 
113, 14, 1 5 Oi^m^- 
S. 01 3 TB. HcKSffil 7 0*«, ffi^FlSjroXDy h 



(8) 1^ffl¥6-4 3 4 6 l 

1 7 4Zm?&MI TOSffil 7 2©-ss^©T*ice 
*>nTv>s 0 sno©*^'-)^ &wr-fe;i/©7if>^ 

35rfflHt. ±«Sfitt3ViTJi^Bll 7 5ICJ;oT, TAJ 
-H©*-&©^8groajgttt4. XEP1 7 7Rtfl 7 8 
[0 0 4 9] C©«&JgttKt. ±8EM«UiTffiffi^L 

JO tt8 0fc#£>9 0%-ir*S. 

[0 0 5 0] 014 T?tt. SffiSffi 1 8 0 7J», H^CD± 
MSffi 1 8 2 Sfl&riE-rs^jI I TO«ffi©-8B^©T^ 
KB^nTViS. XDy hi 8 4 ft. Sffil 8 2©Mb& 

Iftfc. JSEHMofiSiD fettle* <*H-6nrii 

•5. £@ir)0*5 l J7 i ^£ ; t1"-feJl'©7H>^rRl«, 

v^rti^^i 8 6T^snx^s. a»ee*-H©« 

6©fi%A©9iIttl& *W1 8 7Rtfl 8 8t±-3T 
*SnTH5. 014©*SEBI4. H*£:felI*Li. 

£. ffl*fMft*B3»*tt 8 0 £> 9 0 
[0 0 5 1] 015 Ttt, &ffl§« 1907)', HS©± 

mmmi 9 2£j§msu JE-©«t>^e©xD<> h^fc»s 
1 9 4 1 To«ffi©-gBi>©T^ic 

y^FlRKi, ±«!3IStt3V>TtS*Bl 1 9 5l;±-3T, T 
*-H©»fr(DflBI|£lloa«<»B. *W1 9 7R^1 9 

30 8fc.t-3T«sm:^s. 

[0 0 5 2] ^^ffl^ 1 9 4 tt, iBsil©£Tft7)-' S.*± 

fc^-lcTSfcs&KtJ, 05©IB*©1"<TI»1C, 
g?^l 9 4««fe±#l!5»6*"Fft^©S*ft«»C»t>Tt2tt 

[0 0 5 3] *fSMCJ:401 0^6.01 5(C^Snt 

[0 0 5 4] 

[%^©!»ft] *»WCJ:t>T, iSnaACflhjTJMff 

> h 5x hfttanfcHswiEe*-}-^? h^-y > 
- *^ 3- h o t; -y 9m&&fmnmf*)i& f ^ -r > ■ 

<©*§£. ^©aSlSUC^HT^'Cfi^ 5 0*©«Bffl 
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[01] «£*a«C«t5> VUtt-n-mTtrT-J-? 
[02] *^co§|jg«a|fc«k«, ***Mafc:y!?iWI 
[H3] *«930»MIICJ:«. *j**M3lfy*M« 

[05] *ftH®%KMCJ:«. *^^hnt;-v!??SS 

[06] *%9!0!)3feKM£J:«. *^*hnifydfKii 

[07] *3MI!®$ilflfc:,t«. *jA*hneyir«Eft 

[08] *%m<o$zmM\z£Z>, HfrtbaVyirttilt 

[09] #89i<0£i6e!l£«k-S. *^*hntfyi?S«ft 
SSgBcoSffi^- > SaVf 0t?* 

[011] *Xao9GMWcJ:«. V-iXh • 
[012] #3£9!©§lig0SKJ:-5, • 



10 



20 



[013] *%wammmz 

[014] *£H<!)$tt0!l: 
[015] *»n<*>&K0|l: 

20 fsa^^ss 

2 2 
24 
2 6 

2 8 

3 0 
3 2 
3 6 

3 8 

4 0 
4 2 
44 
46 
48 
60 
62 
64 
66 



->£^-r0Tfe-5. 
->£5nt-0T&S. 

->^-T0r»-5. 



Eft/1 



[01] 



[02] 



-48 
-44 
-24 
-28 
3t 40 



12 3D 



32 30 



-36 

-3B 
■26 
-2Z 
■42 
-46 



[08] 



■ | ■ 128 



126 




X 



G6 66 




[01 0] 




147 146 
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(10) 



34 6 1 




(11) 



4$Bfl¥6 -4 3 4 6 1 



[09] [013] 




.183 133 

mi 5] 




I I 



-tnftf>' why? • 

7 2543 
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